Molecular aspects of bovine erythrocyte bis[(heme b)copper] protein.
An erythrocyte Cu2(heme b)2 protein of Mr 400000 was successfully isolated. Incubating the protein in sodium dodecyl sulfate prior to polyacrylamide gel electrophoresis caused the splitting into Mr 70000, 120000, and 200000 units. The copper was fully electron paramagnetic resonance detectable of the type II (g perpendicular = 2.0309, g parallel = 2.2122, A parallel = 175 G). The high-spin (d55/2) iron(III) showed a g value of 6.05. No magnetic interaction between copper and heme iron was detected. In a comparison of more than ten different enzymatic oxidase activities, not a single one could be assigned to the Cu2(heme b)2 protein. Azide, CO, cyanide, fluoride, and imidazole were bound to the heme iron. The binding of imidazolate suggests the accessibility of the sixth coordination site of the heme b group to fairly large ligands. Removal of the copper by ethylenediaminetetraacetic acid or cyanide resulted in an irreversible precipitation of the protein. This supports the structural contribution of the copper.